Introduction
The deleterious effect of pregnant mare's serum gonadotrophin (PMSG) on lactation in the rat was established many years ago (Enzmann & Pincus, 1933; Connon, 1937; Edelmann & Gaunt, 1941) . The indirect nature of its action has been clearly illustrated by the lack of effect of PMSG in ovariectomized animals (de Jongh & Van der Woerd, 1939; Edelmann & Gaunt, 1941) . This led to the proposal that the mode of action of PMSG was through a stimulatory effect on oestrogen secretion which in turn affected the mammary gland. Such inhibitory effects of oestrogens on the mammary gland are well established for a variety of species (Cowie, Folley, Malpress & Richardson, 1952; Bruce, Cofre & Ramirez, 1973; Zamora, Mendoza & Ramirez, 1975) .
In the present study the effects of PMSG on hormone concentrations in lactating rats were studied.
Materials and Methods
Nulliparous Blood samples (0-5-1 ml) were taken at approximately 10:00 h from the tail of rats under halothane anaesthesia; 2 ml blood samples were obtained when oestradiol-17ß determinations were to be made. Blood was allowed to clot at room temperature for 30 min and then serum was obtained by centrifugation at 1000 g for 10 min and stored at -20°C until used for hormone analyses. Serum prolactin, LH and progesterone concentrations were determined by radioimmunoassays as described previously (Flint, Sinnett-Smith, Clegg & Vernon, 1979; Flint & Ensor, 1980) . In the progesterone assay there was cross-reaction with 5a-pregnanedione (2-5%) and corticosterone (0-1%). The sensitivity was 200 pg/tube and the inter-and intra-assay coefficients of variation were 8 and 5% respectively. Serum prolactin was expressed in terms of ng NIAMDD-rat-PRL-RPl/ml and LH as ng NIAMDD-LH-RPl/ml. The sensitivities of the assays were 0-4 ng prolactin/tube and 1 ng LH/tube and inter-and intra-assay coefficients of variation were 11 and 4% respectively for prolactin and 12 and 6% respectively for LH. Serum oestradiol-17ß concentration was determined in a fashion similar to that of progesterone with the following modifications : 500 pi serum were extracted with 2-5 ml diethyl ether (BDH, Poole, Dorset, U.K. (Desclin & Koulischer, 1960; Nicoli & Meites, 1962; Kanematsu & Sawyer, 1963) and a direct inhibitory effect of oestrogen on lactation has been shown (Bruce et al, 1973 ; Zamora et al, 1975) . The initial effect of PMSG, however, did not appear to be produced by a direct effect of oestradiol-17ß on the mammary gland. Although oestradiol-17ß levels were increased during the first 48 h after PMSG treatment there was also a significant reduction in the serum concentrations of prolactin, which in itself would be expected to lead to a decline in lactation (Dohler & Wuttke, 1974) . Further support for this suggestion came from the finding that progesterone implants were able to prevent the initial effect of PMSG despite their inability to influence serum oestradiol-17ß levels. Progesterone does not inhibit the direct effect of oestrogens on the mammary gland; progesterone implants are unable to prevent the inhibitory effects of oestrogen injections on lactation (D. J. Flint, unpublished observations).
The initial effect of PMSG on lactation was accompanied by an increase in serum LH concentrations and it has been proposed that prolonged secretion of LH and prolactin may be mutually exclusive. Prolactin secretion is reduced in ovariectomized rats in which gonadotrophin release is enhanced (Amenomori, Chen & Meites, 1970) and can be normalized by inhibiting gonadotrophin secretion with methallibure, a non-steroidal gonadotrophin inhibitor (Ben-David, Danon & Sulman, 1971 ). The initial effect of PMSG may therefore be produced by an increase in oestradiol-17ß secretion which produces changes leading to an increase in LH release and a decrease in prolactin secretion. The fact that progesterone implants inhibited LH secretion and prevented the initial effect of PMSG on lactation lends further support to this hypothesis. Progesterone and oestrogens produce their effects on LH secretion at least in part by an action on the hypothalamus, and since the tonic hypothalamic controls of LH and prolactin secretion from the pituitary are stimulatory and inhibitory respectively it may be that the hypothalamic conditions required for increased basal LH secretion preclude the secretion of large amounts of prolactin. That LH itself does not inhibit lactation or prolactin secretion directly was evident from a lack of effect of exogenous hCG on lactation (results not shown).
In summary, the effects of PMSG on lactation appear to be mediated via increased oestrogen secretion since they are absent in ovariectomized rats. The inhibitory effect of oestradiol on lactation, however, appears to be biphasic, resulting initially from an increase in serum LH and an inhibition of prolactin secretion and later from a direct effect, produced despite elevated serum concentrations of prolactin, on the mammary gland.
